Introduction
============

People with psychosis have much higher rates of problem alcohol and illicit drug use than the general population. The United States Epidemiologic Catchment Area study calculated that the odds of having an alcohol or drug disorder for people with a diagnosis of schizophrenia were three and six times higher than for the general population, respectively.[@ref1] In the United Kingdom, the prevalence of co-occurring substance misuse in past year among people with psychosis is estimated at around 25%.[@ref2] [@ref3] These dual problems are associated with many illness complications, including increased severity of symptoms, suicide, poorer compliance with treatment, non-adherence to medication, more hospitalisations, violence, homelessness, and victimisation.[@ref4] [@ref5]

A Cochrane review of psychosocial interventions for people with both severe mental illness and substance misuse identified 25 studies.[@ref6] The authors concluded that there is no compelling evidence to support any one psychosocial treatment to reduce substance use or to improve mental state in this patient group. They also identified major problems in the studies conducted, including small heterogeneous samples, flawed experimental designs, high attrition rates, and short follow-up periods.

Although the evidence base is limited, key elements have been recommended for treatments that aim to reduce substance use and thereby improve outcomes.[@ref7] [@ref8] These include, firstly, ensuring that both mental health and substance use problems are given attention in an integrated approach and, secondly, addressing patients' motivation to reduce substance use. Given that motivation to reduce substance use is often low in such patients,[@ref9] [@ref10] motivational interventions, and in particular motivational interviewing,[@ref11] have also been recommended. Motivational interviewing has a good evidence base with regard to promoting health behaviour change,[@ref12] including in treatment for substance misuse.[@ref13] An additional approach commonly used is cognitive behavioural therapy, because it is efficacious for both primary substance misuse disorders[@ref14] [@ref15] [@ref16] and psychotic symptoms.[@ref17] [@ref18]

We have previously reported a small sample size randomised controlled trial that evaluated a nine month individual treatment consisting of motivational interviewing plus individual and family cognitive behavioural therapy for patients with schizophrenia and comorbid substance misuse.[@ref10] [@ref19] At 12 months, the treatment was superior to standard care provided by mental health services in terms of patients' general functioning, positive symptoms (excess or distortion of normal functioning, such as delusion and hallucinations), symptom exacerbations, and frequency of substance use. Some gains were lost at the 18 month follow-up, although improvement in general functioning was maintained and the experimental group showed improved negative symptoms (diminution or loss of normal functions, such as affective flattening, anhedonia, and attentional impairment) at 18 months.

We aimed to conduct a full scale randomised controlled trial to determine the efficacy of integrated motivational interviewing and cognitive behavioural therapy delivered by trained therapists in addition to mental health services standard care. On the basis of the findings of our previous study, a number of changes were made to the therapy and study design. For example, there was increased emphasis on facilitating motivation, given the low levels of motivation for change in our first study. To increase the generalisability of our findings, the study included patients without carers and therefore excluded the family component of the intervention. The treatment period was extended to 12 months to allow more time for patients to participate in therapy, given that the lifestyles of some participants made regular appointments difficult, missed appointments inevitable, and periods of disengagement common.

Methods
=======

The trial was overseen by independent data monitoring and trial steering committees and is reported in accordance with the CONSORT guidelines for non-pharmacological trials.[@ref20] [@ref21] [@ref22] Ethical approval was obtained from the Cambridgeshire 4 research ethics committee (formerly the eastern multicentre research ethics committee; reference 03/5/045). All participants gave written informed consent before taking part.

Participants
------------

Between October 2004 and April 2007 research teams in two centres (Manchester and London) recruited participants from adult services in six large NHS mental health trusts in the UK covering Greater Manchester, Lancashire, and south London. Inclusion criteria were the following: age more than 16 years; in current contact with mental health services; a current clinical diagnosis of non-affective psychotic disorder (international classification of diseases, 10th revision (ICD-10), *Diagnostic and Statistical Manual of Mental Disorders*, fourth edition (DSM-IV), or both); DSM-IV diagnosis of dependence on or abuse of drugs, alcohol, or both; minimum level of weekly alcohol use (exceeding 28 units for males and 21 units for females on at least half the weeks in the past three months) or illicit drug use (use on at least two days a week in at least half the weeks in the past three months); no significant history of organic factors implicated in the aetiology of psychotic symptoms; English speaking; and of a fixed abode (including bed and breakfast or hostel).

Procedure
---------

Potential participants were identified by care coordinators. Where case notes confirmed diagnostic eligibility, a research assistant asked potential participants to complete a checklist of substances used and describe typical alcohol and drugs use in the past three months. Patients meeting inclusion criteria for levels of alcohol use, illicit drug use, or both completed the alcohol and drug sections of the structured clinical interview for the DSM-IV, as appropriate.[@ref23] If patients used more than one illicit drug, the assessment was administered for the drug perceived by the participant to be most problematic or, if the person did not make such a distinction, the most frequently used. If dependence or abuse criteria were not met for this drug, the assessment was repeated for the next most problematic drug until criteria were met. Those not meeting DSM-IV dependence or abuse criteria for alcohol or an illicit drug were not eligible to participate in the trial.

After screening, participants were assessed for baseline measures. Random allocation to therapy plus standard care or standard care alone was performed using a remote independent service, with a minimisation algorithm taking into account substance type (alcohol alone, drugs alone, or alcohol and drugs), main drug of use (cannabis, amphetamines, opiates, or other), and NHS trust.

Intervention
------------

The psychological therapy consisted of up to 26 individual therapy sessions delivered over 12 months at the patient's location of choice, which was usually their home. Where patients consented, therapy sessions were audiotaped for therapist supervision and evaluation of treatment fidelity. The therapy was delivered in accordance with the detailed manual, available from the corresponding author and described elsewhere.[@ref24]

Considerable emphasis was placed on initiating and maintaining engagement in therapy with strategies such as brief initial visits with conversation based on the patient's interests for those reluctant to engage; identifying lifestyle change as the key therapy target so as not to engender resistance in those with low motivation to reduce substance use in the initial stages of the intervention; rescheduling of missed appointments; flexibility in timing and location of sessions; and tracking of change in residence.

Treatment was built around two phases to allow motivational interviewing and cognitive behavioural therapy to be integrated without compromising the essential spirit and fundamentals of each approach. Phase one of the intervention---"motivation building"---selectively elicited and reinforced "change talk" through use of the core skills and principles of motivational interviewing.[@ref11] The following stages were used: engagement; eliciting and understanding the patient's perspective in relation to life goals; and exploring the patient's perspectives on both substance misuse and mental health issues in relation to goals. Information and feedback from assessments was incorporated into these stages using a motivational style to support formulation of a shared understanding in relation to the person's concerns, substance misuse, and mental health difficulties. This was used to further develop ambivalence and consolidate motivation for changing substance use.

In phase two of the intervention, a plan for change was developed. Where the person was open to change in substance use, cognitive behavioural techniques from both the psychosis and substance use evidence base were used to formulate a change plan and to help the patient implement and maintain changes such as reduction or abstinence in one or more substances. Components included identifying and increasing awareness of high risk situations and warning signs for substance use lapse or relapse; developing coping skills for handling such situations, with particular attention to psychosis symptoms and mental health problems highlighted in formulation (for example, strategies for dealing with distressing voices or with depressed mood); coping with cravings and urges; making lifestyle changes as alternatives to substance use; and normalising and responding to lapses and relapses. For those who did not identify substance use as problematic, the intervention was sufficiently flexible to allow therapists to work with other patient led problems. In such cases, the therapist would use motivational interviewing techniques to help the patient to link substance use to their concerns. Three liaison meetings between the patient, the therapist, and the patient's case manager were scheduled during therapy to communicate progress.

Standard psychiatric care in the UK comprises antipsychotic medication, outpatient and community follow-up, and access to community based rehabilitative activities. To reduce variation among the clinical teams with regard to access to substance misuse services, we provided a handbook containing brief guidelines on managing people with psychosis and substance misuse, including information on medication and a directory of local resources.

Training and monitoring trial therapists
----------------------------------------

The trial therapists were two clinical psychologists, two nurse therapists, and one social worker, who all had training and experience in conducting cognitive behavioural therapy with people who have psychosis. During a three month period before seeing trial participants, therapists undertook training in motivational interviewing, cognitive behavioural therapy for substance misuse, and integrated motivational interviewing and cognitive behavioural therapy, with all therapists practising the integrated therapy with volunteer patients under supervision. Weekly group and individual supervision were provided while the therapists were treating trial participants.

Treatment fidelity and quality were assessed in supervision via listening to the therapy audiotapes and discussion of cases, with frequent reference to the therapy manual. Additionally, an independent rater with experience in delivering motivational interviewing and cognitive behavioural therapy assessed a sample of 40 audiotaped therapy sessions, each from a different participant, that were randomly selected from the pool of 1248 audiotaped sessions. The rater used a fidelity scale designed to assess integrated motivational interviewing and cognitive behavioural therapy.[@ref25] This scale consists of 16 items, each rated as "compliant" or "not compliant," that were generated from the treatment protocol and used to facilitate assessment of therapy content and structure, and the core skills of the therapist. The scale has good inter-rater reliability and validity.

Assessment of outcomes
----------------------

Demographic information and duration of psychosis and substance misuse were collected at baseline via self report. The alcohol use disorders identification test[@ref26] [@ref27] and the drug misuse screening test[@ref28] [@ref29] assessed severity of use. The drug attitude inventory was used as a proxy measure for compliance with prescribed antipsychotic medication.[@ref30]

For outcomes requiring self reports, research assistants blind to treatment allocation assessed participants at baseline, after completion of treatment (12 months), and one year after completion of treatment (24 months), with two additional assessment points at six and 18 months for evaluation of substance use (timeline followback). Precautions were taken to maintain the blindness of the study; for example, research and therapy staff were located in separate offices, assessment and therapy data were stored separately, appointments were managed by a third party in order to avoid appointment clashes, and patients and care coordinators were reminded before and at the start of each assessment not to give information that might "unblind" the assessor. Throughout the trial, 135 breaks in the blindness of an assessor were reported in total. However, only one assessment was completed unblinded; in all other cases a new "blind" assessor was allocated.

### Primary outcome

The primary outcome for the trial was admission to hospital for a reason related to psychosis or death from any cause, versus not admitted to hospital and alive in the 12 month post-treatment period. Data were obtained from participant psychiatric case notes. Admissions made specifically for a pre-planned change of medication were not counted.

### Secondary outcomes: relapses and admissions

Case notes were also used to assess frequency and duration of hospital admissions and relapses in the year before the trial and during the two year trial period. Relapse was defined as an exacerbation of psychotic symptoms that lasted longer than two weeks and required a change in patient management (medication change, increased observation by the clinical team (including hospitalisation), or both). For each participant, dates of every admission and discharge, and the start and end of each period of relapse, were recorded, as well as verbatim extractions from the notes describing changes in symptoms and management.

Before assessing participant notes, research assistants were trained to protocol then extracted data from a set of six test cases and rated admissions and relapses. Inter-rater reliability across all assessors was excellent,[@ref31] with the following mean intraclass correlation coefficients: admission (yes/no) 0.98; number of admissions 0.93; weeks in admission 0.82; relapse (yes/no) 0.87; and number of relapses 0.85. Regular supervision and data checking were provided to ensure consistency and adherence to protocol.

### Secondary outcomes: substance use

The readiness to change questionnaire[@ref32] and the inventory of drug use consequences[@ref33] were used to assess motivation to change substance misuse and perceived negative consequences of misuse, respectively. Frequency and quantity of substance misuse were assessed using the timeline followback method,[@ref34] which has good reported reliability and validity in dual diagnosis populations.[@ref35] [@ref36] [@ref37] The timeline followback procedure reconstructs daily substance use by detailed inquiry from an interviewer and use of a calendar with salient prompts to aid recall.

Where participants met DSM-IV abuse or dependence criteria for more than one substance, the main substance was identified as that perceived by the participant to be most problematic or, if the person did not make such a distinction, the most frequently used. Substance use was evaluated in terms of both the patient's main substance and all substances consumed by using measures of frequency (percentage days abstinent) and severity (percentage change from baseline in average amount per using day), as calculated from participants' timeline followback reports. At each assessment point patients were asked to report all substance use per day during the previous 90 days, irrespective of specific use at baseline. Alcoholic drinks were translated into standard UK units (1 unit=10 ml pure ethanol) and drugs were recorded by weight and cost or by number of tablets and cost, as appropriate.

To provide collateral checks on participants' self reports, care coordinators completed abbreviated timeline followback assessments (reports of patients' substance use per week during the previous 90 days) and the alcohol use scale and drug use scale of the clinician rating scales[@ref38] at baseline and at 6, 12, 18, and 24 months. Additionally, we aimed to ask 25% of consenting participants to give hair samples that were later analysed by a specialist hair analysis company (TrichoTech Ltd, Abingdon, Oxfordshire) to detect the presence of illicit drug use.

### Secondary outcomes: symptoms and functioning

The total score and scores on the positive, negative, and general subscales of the positive and negative syndrome scale were used to assess symptoms of psychosis.[@ref39] Participants' functioning was assessed using the total score and scores on the symptoms and functioning subscales of the global assessment of functioning.[@ref40] Occurrence (yes/no) of an episode of deliberate self harm in the previous 12 months was obtained via self report by using a brief structured interview.

All trained assessors used the positive and negative syndrome scale to rate 10 "gold standard" video recorded interviews before starting trial assessments. Mean intraclass correlation coefficients across all assessors indicated excellent inter-rater reliability: positive subscale 0.89; negative subscale 0.85; general subscale 0.88; and total score 0.86. Ratings were checked throughout the trial by using a random sample of 24 recorded interviews with trial participants. Intraclass correlation coefficients ranged from excellent to good agreement: for the positive and negative syndrome scale, positive subscale 0.76; negative subscale 0.72; general subscale 0.71; total 0.70; and for the global assessment of functioning 0.70.

Sample size and power
---------------------

On the basis of our earlier study,[@ref10] we estimated that 60% of the control group would either die or be admitted to hospital during the follow-up period, and we allowed for 10% attrition owing to inadequate or unavailable case notes. A sample size of 180 patients in each group would have about 95% power to detect a difference between the two groups with a significance level of 0.05, assuming that the rate of admission or death would be reduced from 60% to 40% in the treatment arm. Thus we aimed to recruit 400 patients.

We revised this sample size to 320 in February 2006 because recruitment was slower than anticipated. This number of patients would provide primary outcome data on 140 participants per group, with about 90% power to detect a reduction in the rate of admission or death from 60% to 40%. We estimated that we would also have secondary outcome data on 130 participants per arm and thus have 80% power to detect an effect size of 0.35 with a two sided significance level of 0.05.

Statistical analysis
--------------------

Data were analysed according to the intention to treat principle. All analyses to estimate treatment effects were variations on an analysis of covariance that allowed for location (NHS trust) and main substance used. The exact form of the analysis depended on whether the data were binary, ordinal, or quantitative. For secondary outcomes, the baseline value for the relevant outcome measure was covaried where appropriate. Gender, service type, and living circumstances were also included as baseline covariates because they were found predictive of attrition in a preliminary analysis of missing secondary outcome data. Implicit in these analyses was the assumption that data were missing completely at random after conditioning on all of the baseline covariates. Where quantitative outcomes were positively skewed, standard errors for parameters, and their confidence intervals and P values, were obtained through the use of robust "sandwich" estimates.[@ref41]

With the exception of the timeline followback, secondary outcomes were analysed separately for the two assessment points (12 and 24 months). To reduce the number of analyses and the likelihood of type 1 errors, timeline followback variables were evaluated across the four time points (6, 12, 18, and 24 months) by using repeated measures analysis, with models estimating treatment effects common to all time points. Quantitative outcomes (frequency of substance use) were analysed using a random effects model. In order to deal with their highly skewed distributions, timeline followback variables assessing change from baseline in average daily amount of substance use were re-coded into five point ordinal severity scales, with codes 1 and 2 corresponding to deterioration and 3-5 to improvement (1=more than 20% increase, 2=up to 20% increase, 3=39% to 0% reduction, 4=40% to 79% reduction, and 5=80% to 100% reduction). Treatment effects for these ordinal outcome scales were estimated via a marginal ordinal regression model that allowed for the covariates and for time as a within person effect, with the participant as the clustering variable. Again, robust "sandwich" estimators were used for the evaluation of these treatment effects.

Results
=======

Participants
------------

A total of 722 patients were referred to the trial: 151 declined to be screened for eligibility; 244 did not meet substance use criteria at screening; and 327 underwent baseline assessment and were randomised. Data on the primary outcome were collected for 326 (99.7%) participants. Key secondary outcomes (positive and negative syndrome scale and timeline followback) were available for 269 (82.2%) participants at 12 months and 246 (75.2%) participants at 24 months. Participant flow through the trial is shown in figure 1[](#fig1){ref-type="fig"}.

![**Fig 1** CONSORT diagram showing patient flow through the trial. \*Identified by care coordinator and psychiatric diagnosis confirmed from case notes. †Positive and negative syndrome scale and timeline followback assessments completed. ‡One patient with a clinical diagnosis of schizophrenia was randomly allocated to psychological therapy but subsequently received a diagnosis of bipolar affective disorder and withdrew from the trial before receiving therapy](barc792655.f1_default){#fig1}

Table 1[](#tbl1){ref-type="table"} presents demographic information and psychiatric and substance use history for patients allocated to each trial arm. Participants had a mean age of late 30s, were predominantly male, and tended to be living on their own without a family or partner. They had long self reported histories of both psychosis and substance use. Baseline case note diagnoses are given in table 1. All psychiatric diagnoses were re-assessed by chart review at the end of the trial and 323 (98.8%) participants fulfilled DSM-IV criteria for non-affective psychosis, whereas four (1.2%) met criteria for affective psychosis.

###### 

 Baseline demographics and psychiatric and substance use history

                                                                                                                     Control (n=163)   Therapy (n=164)
  ------------------------------------------------------------------------------------------------------------------ ----------------- -----------------
  Age (mean (SD))                                                                                                    38.3 (10.0)       37.4 (9.4)
  Gender (n male (%))                                                                                                137 (84.0)        146 (89.0)
  Current living arrangements                                                                                                          
   Alone                                                                                                             81 (49.7)         71 (43.3)
   With family or partner                                                                                            41 (25.2)         57 (34.8)
   House share, hostel, or temporary                                                                                 41 (25.2)         36 (22.0)
  Ethnicity                                                                                                                            
   White                                                                                                             131 (80.4)        135 (82.3)
   Black                                                                                                             18 (11.0)         17 (10.4)
   Asian                                                                                                             4 (2.5)           8 (4.9)
   Other                                                                                                             10 (6.1)          4 (2.4)
  Age on leaving education (mean (SD))                                                                               16.2 (2.1)        16.0 (1.6)
  Employment                                                                                                                           
   Unemployed                                                                                                        150 (92.0)        153 (93.3)
   Employed, retired, or student                                                                                     13 (8.0)          11 (6.7)
  History of psychosis (years; mean (SD))                                                                            12.8 (9.8)        11.6 (8.7)
  Case note diagnosis                                                                                                                  
   Schizophrenia                                                                                                     134 (82.2)        133 (81.1)
   Schizophreniform disorder                                                                                         3 (1.8)           1 (0.6)
   Schizoaffective disorder                                                                                          14 (8.6)          13 (7.9)
   Psychosis not otherwise specified                                                                                 12 (7.4)          17 (10.4)
  History in pre-baseline year                                                                                                         
   Admitted                                                                                                          32 (19.6)         46 (28.0)
   Relapsed                                                                                                          54 (33.1)         68 (41.5)
  Drug attitude inventory compliance rating                                                                          133 (81.6)        138 (84.1)
  Usual care provided by assertive outreach and dual diagnosis service rather than by community mental health team   13 (8.0)          11 (6.7)
  History of substance use (years; mean (SD))                                                                        14.5 (9.6)        13.1 (9.8)
  Alcohol use disorders identification test\* (0-40 scale; mean (SD))                                                21.5 (7.8)        21.1 (7.6)
  Drug abuse screening test† (0-20 scale; mean (SD))                                                                 8.2 (4.2)         9.4 (4.4)
  DSM-IV diagnosis (main substance)                                                                                                    
   Dependence                                                                                                        132 (81.0)        140 (85.4)
   Abuse                                                                                                             31 (19.0)         24 (14.6)
  Substance types with DSM-IV diagnosis‡                                                                                               
   Alcohol only                                                                                                      80 (49.1)         77 (47.0)
   Drug only                                                                                                         56 (34.4)         60 (36.6)
   Alcohol and drug                                                                                                  27 (16.6)         27 (16.5)

Values are n (%) unless otherwise specified.

\*Participants with main substance alcohol; scores \>15 reflect "high problems."

†Participants with main substance a drug; scores between 6 and 10 reflect "moderate problems."

‡Meeting *Diagnostic and Statistical Manual of Mental Disorders*, fourth edition (DSM-IV), diagnosis of dependence on or abuse of drugs, alcohol, or both.

Substance use at baseline is shown in table 2[](#tbl2){ref-type="table"}. Participants reported alcohol and drug use on most days (table 3[](#tbl3){ref-type="table"}) and their responses to the readiness to change questionnaire (table 4[](#tbl4){ref-type="table"}) indicated that few people entered the study at an action stage for reducing their main substance. Table 5[](#tbl5){ref-type="table"} shows symptom and functioning profiles at baseline. Mean general functioning was low, with 96% of participants in the range from serious impairments to inability to function in almost all areas (global assessment of functioning scores 50 to 21).

###### 

 Substance use at baseline

                       Control (n=163)   Therapy (n=164)               
  -------------------- ----------------- ----------------- ----------- ------------
  Alcohol\*            93 (57.1)         107 (65.6)        94 (57.3)   104 (63.4)
  Cannabis             42 (25.8)         82 (50.3)         40 (24.4)   78 (47.6)
  Cocaine              5 (3.1)           15 (9.2)          1 (0.6)     12 (7.3)
  Ecstasy              0 (0.0)           12 (7.4)          1 (0.6)     5 (3.0)
  Heroin               6 (3.7)           15 (9.2)          6 (3.7)     17 (10.4)
  Amphetamines         8 (4.9)           17 (10.4)         11 (6.7)    27 (16.5)
  Crack                8 (4.9)           13 (8.0)          9 (5.5)     22 (13.4)
  Other                1 (0.6)           14 (8.6)          2 (1.2)     16 (9.8)
  Polysubstance use†   ---               72 (44.2)         ---         70 (42.7)

\*Alcohol use meeting *Diagnostic and Statistical Manual of Mental Disorders*, fourth edition, dependence or abuse criteria.

†Two or more substances, including use of any illicit drug, alcohol above safe limits, or both.

###### 

 Substance use: frequency of substance use (timeline followback) and inventory of drug use consequences

                                                             Control   Therapy               
  ---------------------------------------------------------- --------- --------------- ----- ---------------
  **Proportion of days abstinent from main substance (%)**                                   
  Baseline                                                   163       27.11 (27.32)   163   28.68 (27.27)
  6 months                                                   148       39.60 (38.31)   147   38.90 (36.40)
  12 months                                                  137       41.49 (37.29)   138   48.30 (37.82)
  18 months                                                  128       49.20 (38.68)   130   47.99 (39.45)
  24 months                                                  117       48.77 (39.69)   129   51.29 (39.80)
  **Proportion of days abstinent from all substances (%)**                                   
  Baseline                                                   160       22.72 (24.89)   163   25.81 (26.03)
  6 months                                                   148       30.06 (35.18)   147   34.27 (34.01)
  12 months                                                  136       34.51 (34.18)   137   40.24 (36.18)
  18 months                                                  127       38.47 (34.94)   129   38.17 (37.23)
  24 months                                                  117       37.18 (36.89)   130   44.25 (38.36)
  **Inventory of drug use consequences (0-45 scale)**                                        
  Baseline                                                   160       15.60 (11.28)   159   16.06 (10.24)
  12 months                                                  128       12.49 (11.08)   129   12.19 (11.23)
  24 months                                                  117       11.50 (11.93)   124   11.23 (11.23)

###### 

 Substance use: readiness to change

                      Control   Therapy           
  ------------------- --------- ----------- ----- -----------
  **Baseline**                                    
  Pre-contemplative   162       40 (24.7)   163   43 (26.4)
  Contemplative       162       71 (43.8)   163   80 (49.1)
  Action              162       51 (31.5)   163   40 (24.5)
  **12 months**                                   
  Pre-contemplative   134       37 (27.6)   139   23 (16.5)
  Contemplative       134       47 (35.1)   139   47 (33.8)
  Action              134       50 (37.3)   139   69 (49.6)
  **24 months**                                   
  Pre-contemplative   118       27 (22.9)   126   30 (23.8)
  Contemplative       118       40 (33.9)   126   51 (40.5)
  Action              118       51 (43.2)   126   45 (35.7)

###### 

 Mean (SD) scores and robust treatment effect estimates: positive and negative syndrome scale, global assessment of functioning, and number and duration of admissions and relapses

                                               Control   Therapy         Robust treatment effect estimates                                                    
  -------------------------------------------- --------- --------------- ----------------------------------- --------------- ------------------------- ------ ------
  **Positive and negative syndrome scale\***                                                                                                                  
  Baseline                                                                                                                                             ---    ---
   Positive                                    163       16.11 (5.50)    164                                 15.92 (5.16)    ---                       ---    ---
   Negative                                    163       13.44 (4.13)    164                                 14.49 (4.77)    ---                       ---    ---
   General                                     163       31.63 (7.53)    164                                 33.24 (8.01)    ---                       ---    ---
   Total                                       163       61.17 (13.25)   164                                 63.65 (14.26)   ---                       ---    ---
  12 months                                                                                                                                                   
   Positive                                    137       14.59 (5.35)    137                                 14.62 (4.85)    −0.01 (−1.00 to 0.99)     0.51   0.93
   Negative                                    137       12.97 (4.08)    137                                 13.36 (4.65)    −0.31 (−1.20 to 0.58)     0.45   0.49
   General                                     137       27.74 (6.94)    137                                 29.85 (7.52)    0.85 (−0.60 to 2.30)      0.74   0.25
   Total                                       137       55.30 (12.98)   137                                 57.82 (14.10)   0.27 (−2.31 to 2.86)      1.31   0.84
  24 months                                                                                                                                                   
   Positive                                    118       13.55 (5.22)    129                                 14.07 (5.38)    0.48 (−0.59 to 1.55)      0.54   0.37
   Negative                                    118       12.46 (3.78)    129                                 12.62 (4.24)    −0.29 (−1.19 to 0.61)     0.46   0.53
   General                                     118       25.84 (6.44)    129                                 27.87 (7.80)    1.06 (−0.49 to 2.60)      0.78   0.18
   Total                                       118       51.85 (11.57)   129                                 54.56 (14.70)   1.02 (−1.76 to 3.80)      1.41   0.47
  **Global assessment of functioning†**                                                                                                                       
  Baseline                                                                                                                                                    
   Symptoms                                    160       40.22 (15.66)   163                                 39.32 (14.58)   ---                       ---    ---
   Disability                                  160       40.57 (9.58)    163                                 38.74 (7.19)    ---                       ---    ---
   Total                                       160       34.99 (10.10)   163                                 33.57 (7.59)    ---                       ---    ---
  12 months                                                                                                                                                   
   Symptoms                                    134       41.87 (15.60)   135                                 41.06 (15.63)   −0.69 (−2.31 to 2.86)     1.75   0.84
   Disability                                  134       40.28 (8.56)    135                                 39.25 (8.96)    −0.13 (−1.98 to 1.73)     1.67   0.89
   Total                                       134       35.60 (9.36)    135                                 34.96 (9.46)    −0.11 (−2.16 to 1.95)     1.04   0.92
  24 months                                                                                                                                                   
   Symptoms                                    115       44.46 (16.69)   119                                 42.92 (17.14)   −1.43 (−5.48 to 2.62)     2.06   0.49
   Disability                                  115       40.12 (11.51)   119                                 39.70 (9.61)    0.17 (−2.44 to 2.78)      1.32   0.90
   Total                                       115       36.18 (10.27)   119                                 35.97 (10.93)   0.28 (−2.19 to 2.76)      1.26   0.82
  **Admissions in past 12 months**                                                                                                                            
  Number of admissions                                                                                                                                        
   Baseline                                    162       0.28 (0.63)     161                                 0.41 (0.82)     ---                       ---    ---
   12 months                                   162       0.22 (0.63)     163                                 0.22 (0.58)     −0.01 (−0.14 to 0.12)     0.07   0.92
   24 months                                   159       0.19 (0.49)     162                                 0.27 (0.65)     0.08 (−0.05 to 0.20)      0.06   0.22
  Days admitted                                                                                                                                               
   Baseline                                    162       10.86 (32.43)   161                                 14.63 (37.30)   ---                       ---    ---
   12 months                                   162       10.35 (38.31)   163                                 12.64 (46.46)   2.32 (−7.16 to 11.80)     4.82   0.63
   24 months                                   159       14.01 (52.21)   162                                 15.74 (44.59)   1.53 (−9.48 to 12.54)     5.60   0.78
  **Relapses in past 12 months**                                                                                                                              
  Number of relapses                                                                                                                                          
   Baseline                                    161       0.40 (0.60)     161                                 0.53 (0.71)     ---                       ---    ---
   12 months                                   161       0.27 (0.54)     161                                 0.30 (0.58)     0.02 (−0.10 to 0.15)      0.06   0.71
   24 months                                   159       0.23 (0.45)     161                                 0.27 (0.55)     0.04 (−0.07 to 0.15)      0.06   0.45
  Days in relapse                                                                                                                                             
   Baseline                                    161       48.96 (91.70)   161                                 62.04 (97.45)   ---                       ---    ---
   12 months                                   161       37.08 (76.84)   161                                 53.98 (95.56)   15.90 (−2.89 to 34.69)    9.55   0.10
   24 months                                   159       40.23 (87.32)   161                                 40.48 (81.55)   −1.86 (−20.58 to 16.85)   9.51   0.85

\*The ranges of possible scores in the positive and negative syndrome scale are as follows: positive subscale 7-49; negative subscale 7-49; general subscale 16-112; and total subscale 30-210.

†Global assessment of functioning symptoms subscale, disability subscale, and total score are all scored from 0-100.

Validity of patient timeline followback
---------------------------------------

Comparison of patient self reports with hair samples, care coordinator reports (abbreviated timeline followback and clinician rating scales), and baseline patient alcohol use disorders identification test or drug misuse screening test indicated adequate concurrent validity.

At baseline, 241 participants (74%) gave consent for a hair sample to be taken, 60 (25%) of whom were randomly selected. The refusal rate during assessments was high (42%), and a third (34%) of patients had insufficient head hair, thus after March 2007 we approached all patients who gave initial consent. In total, 61 participants (19%) provided hair samples for at least one time point.

Averaged across eight substances (cannabis, amphetamine, heroin, cocaine, crack, ecstasy, methadone, and benzodiazepines), the agreement between substances identified in hair samples and substances reported by the participant on the timeline followback was κ=0.67, the agreement for cannabis being κ=0.55. The mean agreement between patient self reports and care coordinator reports for seven substances (alcohol, cannabis, amphetamine, heroin, cocaine, crack, and ecstasy; methadone and benzodiazepines were excluded owing to insufficient reports), averaged across the five assessments was κ=0.62 (alcohol κ=0.62; cannabis κ=0.70).

There were significant (P\<0.01) associations between patient and care coordinator timeline followback reports, with intraclass correlation coefficients as follows: percentage of days abstinent from main substance 0.67; percentage change in average daily amount of main substance 0.39; units of alcohol 0.63; and weight of cannabis 0.49. There were also significant associations between care coordinator reports on the alcohol use scale of the clinician rating scales and percentage of days abstinent from main substance (Spearman's ρ=−0.40) and units of alcohol (ρ=0.50). Care coordinator reports on the drug use scale were significantly associated with the weight of cannabis consumed (ρ=0.48) but not with days abstinent from drug use (ρ=−0.17). Baseline self reported severity measures (alcohol use disorders identification test or drug misuse screening test) showed good association with amounts of alcohol consumed (ρ=0.54) and cannabis use (ρ=0.39), but had weak and non-significant associations with days abstinent (cannabis ρ=−0.11; alcohol ρ=−0.13).

Treatment delivered and treatment fidelity
------------------------------------------

The mean number of sessions delivered to patients who were allocated to psychological therapy was 16.7 (SD 8.3). The number of items rated as compliant on the treatment fidelity scale ranged from 13/16 (81%) to 16/16 (100%) across the 40 sessions audiotaped sessions rated.

Outcomes
--------

### Primary outcome

During the total 24 month study period, there were two (1.2%) deaths among the 163 individuals in the therapy group analysed and five (3.1%) deaths in the 163 patients in the control group. A higher proportion of patients in the therapy group than in the control group were admitted during follow-up (including those in hospital at the point of follow-up; 22.1% (36/163) and 17.2% (28/163), respectively). Thus 23.3% (38/163) of the therapy group and 20.2% (33/163) of the control group reached the primary outcome criteria. This difference was non-significant (adjusted odds ratio 1.16, 95% confidence interval 0.68 to 1.99; P=0.579), with the adjusted model predicting the primary outcome for 22.2% of the therapy group and 19.7% of the control group.

### Secondary outcomes: relapse and admissions

During the 24 month trial period, 39.1% (63/161) of the therapy group and 37.9% (61/161) of the control group experienced at least one relapse in psychotic symptoms, a non-significant difference (adjusted OR 1.05, 95% CI 0.67 to 1.66; P=0.833). Descriptive statistics for the number and duration of relapses and admissions during the intervention and follow-up year are provided in table 5[](#tbl5){ref-type="table"}. There were no significant differences between the therapy group and control group on any of these outcomes.

### Secondary outcomes: substance use

For percentage days abstinent from substance use (table 3[](#tbl3){ref-type="table"}), there was no difference between the therapy group and the control group for either main substance (adjusted coefficient estimated using random effects 1.28, 95% CI −5.88 to 8.45; P=0.725) or all substances (4.18, 95% CI −2.63 to 11.00; P=0.229). However, the integrated therapy was found to have a statistically significant effect on the amount of substance used per substance using day (table 6[](#tbl6){ref-type="table"}, fig 2[](#fig2){ref-type="fig"}) in terms of both main substance (adjusted OR estimated using ordinal regression 1.50, 95% CI 1.08 to 2.09; P=0.016) and all substances (1.48, 95% CI 1.07 to 2.05; P=0.017). Thus for the therapy group, the odds of being in one of the more abstinent groups versus one of the less abstinent groups are 1.50 times higher than for the control group for main substance (1.48 higher for all substances), given the other variables in the model are held constant.

![**Fig 2** Predicted probabilities of being in each of the five change in substance use categories (change from baseline in average daily amount of main substance) for therapy and control groups, based on a repeated measures marginal ordinal regression model that allowed for baseline covariates](barc792655.f2_default){#fig2}

Table 6 shows that the proportion of participants who had reduced their average daily intake of the main substance since baseline was 20% greater (18% for all substances) in the therapy group than in the control group (averaged across follow-up assessments). Compared with controls, patients allocated to the integrated therapy significantly increased their motivation to reduce substances at 12 months (adjusted OR 2.05, 95% CI 1.26 to 3.31; P=0.004), although this significant effect was not maintained at 24 months (0.78, 95% CI 0.48 to 1.28; P=0.320; table 4[](#tbl4){ref-type="table"}). For perceived consequences of substance use, there were no differences between the therapy group and the control group at 12 months (adjusted coefficient −0.31, 95% CI −2.60 to 1.98; P=0.787) or at 24 months (−0.65, 95% CI −3.21 to 1.92; P=0.620; table 3[](#tbl3){ref-type="table"}).

###### 

 Ranked change scores of substance use at the four follow-up assessments (change from baseline in average amount per substance using day)

                       Control               Therapy     Increase in probability of improvement in therapy group\*                                                                                                
  -------------------- --------- ----------- ----------- ----------------------------------------------------------- ----------- ----------- -- ----- ----------- ----------- ----------- ----------- ----------- -----
  **Main substance**                                                                                                                                                                                              
  6 months             143       12 (8.4)    24 (16.8)   42 (29.4)                                                   16 (11.2)   49 (34.3)      142   13 (9.2)    26 (18.3)   49 (34.5)   21 (14.8)   33 (23.2)   14%
  12 months            132       13 (9.8)    23 (17.4)   32 (24.2)                                                   19 (14.4)   45 (34.1)      134   20 (14.9)   31 (23.1)   38 (28.4)   13 (9.7)    32 (23.9)   29%
  18 months            125       22 (17.6)   19 (15.2)   30 (24.0)                                                   11 (8.8)    43 (34.4)      125   26 (20.8)   28 (22.4)   34 (27.2)   6 (4.8)     31 (24.8)   24%
  24 months            113       20 (17.7)   20 (17.7)   23 (20.4)                                                   12 (10.6)   38 (33.6)      125   27 (21.6)   20 (16.0)   32 (25.6)   16 (12.8)   30 (24.0)   13%
  Average                                                                                                                                                                                                         20%
  **All substances**                                                                                                                                                                                              
  6 months             148       8 (5.4)     21 (14.2)   43 (29.1)                                                   21 (14.2)   55 (37.2)      143   8 (5.6)     21 (14.7)   47 (32.9)   27 (18.9)   40 (28.0)   9%
  12 months            136       9 (6.6)     19 (14.0)   34 (25.0)                                                   23 (16.9)   51 (37.5)      137   15 (10.9)   30 (21.9)   36 (26.3)   20 (14.6)   36 (26.3)   30%
  18 months            128       16 (12.5)   20 (15.6)   31 (24.2)                                                   14 (10.9)   47 (36.7)      127   18 (14.2)   25 (19.7)   39 (30.7)   9 (7.1)     36 (28.3)   23%
  24 months            115       11 (9.6)    22 (19.1)   26 (22.6)                                                   9 (7.8)     47 (40.9)      127   17 (13.4)   21 (16.5)   33 (26.0)   20 (15.7)   36 (28.3)   9%
  Average                                                                                                                                                                                                         18%

All values are n (%). Abstinent or near abstinent: −100% to −80% change from baseline; Large decrease: −79% to −40% change from baseline; Small decrease: −39% to 0% change from baseline; Small increase: +1% to +20% change from baseline; Large increase: more than 20% change from baseline.

\*Percentage increase in the proportion of participants who reduced substance use ("abstinent or near abstinent," "large decrease," and "small decrease" categories) in therapy group compared with controls.

### Secondary outcomes: symptoms and functioning

There were no statistically significant differences between the two groups in terms of symptoms (positive and negative syndrome scale) or functioning (global assessment of functioning; table 5[](#tbl5){ref-type="table"}). At 12 month assessment, 14.4% (19/132) of participants in the therapy group and 11.9% (16/135) in the control group reported having deliberately self harmed during the previous 12 month period. At 24 months, 9.5% (12/126) of the therapy group and 6.8% (8/117) of the control group reported self harm. The difference between groups was not significant at either time point (adjusted odds ratio at 12 months: 1.38, 95% CI 0.65 to 2.96, P=0.402; 24 months: 1.48, 95% CI 0.56 to 3.91; P=0.433).

Safety of treatment and adverse events
--------------------------------------

There were seven participant deaths during the course of the trial: two in the therapy group and five in the control group. The causes were recorded as suicide, non-dependent use of drugs, stroke, cancer, genetic disorder, heart attack, and multiple physical conditions. Four participants were admitted to a secure unit during the trial, three of whom were receiving the intervention and one who was receiving treatment as usual. Our independent data monitoring committee was informed of all the above events and considered them unrelated to the trial treatments.

Exploratory analyses of alcohol subgroup
----------------------------------------

To explore whether the lack of effect of the therapy was consistent for all substance use groups we examined the largest subgroup---individuals who met only alcohol dependence or abuse criteria at baseline---and compared it to the remaining participants. There was a statistically significant treatment by subgroup interaction on the percentage of days abstinent from the main substance (repeated measures analysis): the difference in means between the therapy group and the control group for those individuals using alcohol only (n=142) was 10.72% (95% CI 1.05 to 20.38; P=0.030) and that for the remaining individuals (n=158) was −7.42% (95% CI −17.55 to 2.72; P=0.152), the difference between the treatment effects (the interaction) being 18.13% (95% CI 4.24 to 32.03; P=0.011). No treatment by subgroup interactions were found either on the primary outcome or on any other secondary outcome.

Discussion
==========

Principal findings
------------------

This study shows that, when compared with treatment as usual, integrated motivational interviewing and cognitive behavioural therapy for people with psychosis and substance misuse does not improve outcome in terms of deaths and hospitalisations, nor does it result in improvements in other key clinical outcomes including relapses, psychotic symptoms, functioning, and self harm.

The integrated therapy did result in an increased readiness to make changes in substance use by the end of treatment, although this improved motivation was reduced and no longer significant one year after completion. However, this benefit was not sufficient to influence clinical outcomes. The loss of improvement in readiness to change scores by two year follow-up would suggest that motivation to reduce substance use waned in the year after therapy terminated. Even a treatment period of a year may have been too short for participating patients who had long histories of heavy drug and alcohol misuse (often characterised by polysubstance use), complex and longstanding mental health problems, and low levels of social functioning and support.

Patients in the therapy group were also more likely to have reduced the amount of drink and drugs they consumed when compared with people in the control group. This better outcome was maintained over the two year study and was evident for both patients' main substance (as reported at start of study) and for all other substances used over the course of the study. At the same time, there was no effect of therapy on the frequency of substance misuse.

For individuals with psychosis who reported only alcohol abuse or dependence, the psychological therapy had significant effects in terms of an increase in days abstinent, which endured over the two year follow-up. The exploratory analyses need to be viewed with caution because they were unplanned and the study was not designed to test differences in treatment effects for subgroups. However, this differential effect of the intervention according to substance type would be consistent with outcome research in substance users without mental health problems. Multiple psychosocial treatments have been found to be efficacious for alcohol problems in groups who do not have a dual diagnosis,[@ref42] and brief motivational interventions have been found to reduce alcohol consumption even in groups not seeking treatment.[@ref43] On the other hand, response rates for treatment for cannabis misuse, even for "motivated self referred treatment samples," have not been impressive.[@ref16] Additionally, there is consistent evidence that outcomes for polysubstance users (almost half the reported sample) are poorer.[@ref15]

Comparison with other studies
-----------------------------

A Cochrane review identified three studies that compared cognitive behavioural therapy and motivational interviewing with standard care in people with psychosis and substance misuse.[@ref6] Edwards and colleagues found no effect of intervention in a sample of patients who had experienced a recent episode of psychosis and who also used cannabis.[@ref44] Baker et al found no effect of integrated motivational interviewing and cognitive behavioural therapy on substance misuse or symptoms but a significant improvement in functioning, as assessed on the global assessment of functioning.[@ref45]

Our previous study demonstrated significant benefits of cognitive behavioural therapy and motivational interviewing in terms of negative symptoms, functioning, and relapse rate at 12 month follow-up.[@ref10] [@ref19] One factor that might explain these superior outcomes relative to the study reported here is that relapse rates in the control group in the earlier study were much higher (67% *v* 38% in the present study). Similarly, the frequency of substance use in the control group showed relatively little change from baseline in the earlier study, but there were large decreases in the control group in the current study. These better outcomes with standard care in the study reported here might reflect the widespread policy driven improvements in care for dual diagnosis patients that have occurred in the UK since 2001.[@ref7]

Strengths and limitations of study
----------------------------------

This is the largest randomised controlled trial to evaluate an individual level treatment for psychosis and substance misuse. We had high rates of follow-up and low refusal and dropout rates. These rates compare very favourably with dropout rates from other treatment programmes for psychosis and substance misuse, which report in excess of 50% of patients failing to engage.[@ref46] The large sample was drawn from both urban and rural populations, and the sample characteristics seem representative of patients with substance misuse and psychosis presenting to mental health services,[@ref24] who often have longstanding substance use, with frequent misuse at moderate or severe levels, in the context of low levels functioning and significant psychopathology.

Although we did not assess specific components of standard care for each participant, we attempted to reduce variation by including treatment locality as a minimisation variable in the randomisation algorithm and by providing guidelines on patient management. The majority of those allocated to treatment participated in a substantial number of therapy sessions, and therapists were well trained and supervised so we achieved good treatment fidelity. The self reports of patients regarding substance misuse were validated by assessments from other sources, and we attained good reliability on all observer rated outcomes. We did not control for the additional therapist contact associated with study participation because we sought only to assess the effectiveness of the psychological therapy relative to treatment as usual, and not to examine specific treatment effects.

For all the above reasons, we can have confidence that the trial results give a reliable indication of the outcomes from delivering integrated motivational interviewing and cognitive behavioural therapy by trained therapists to people with a diagnosis of psychosis and moderate to heavy use of alcohol, illicit drugs, or both.

Conclusions and further research
--------------------------------

We conclude that integrated motivational interviewing and cognitive behavioural therapy for people with a diagnosis of psychosis and substance misuse does not improve outcome in terms of hospitalisation, symptom outcomes, or functioning. Up to 26 sessions of the therapy over one year was successful in engaging patients in treatment and did improve patients' motivation to make changes in their substance use. Motivation for change waned after the treatment period finished, however, but there was an improvement in the amount of substance used per day that was maintained over two years' assessment. Although the subgroup findings derived from exploratory analyses should be interpreted with caution, they indicate that the treatment may be more effective at reducing the substance use in individuals who use alcohol only than in individuals who use illicit drugs or both drugs and alcohol.

More research is needed as to how the limited benefits seen in this study can be extended and maintained, and whether people with severe mental health problems may require different treatments according to the type substances they use. Meanwhile, clinicians should be aware that although motivational interviewing and cognitive behavioural therapy may facilitate engaging patients in treatment---increasing their motivation for change and reducing their substance use---it is not clear how best to improve clinical outcomes for this group.

### What is already known on this topic

1.  Alcohol and drug misuse in people with psychosis is common, and this comorbidity is associated with many illness complications

2.  There is no compelling evidence to support any one psychosocial treatment for this patient group

3.  Limited evidence indicates that integrated motivational interviewing and cognitive behavioural therapy might be helpful

4.  Studies of integrated therapy in patients with psychosis have had recruitment and retention problems

### What this study adds

1.  Integrated motivational interviewing and cognitive behavioural therapy delivered over one year by trained therapists did not produce improvement in clinical outcomes for people with psychosis and substance misuse

2.  The therapy group had improved outcomes in terms of the amount of substances consumed that were sustained over 24 months

3.  Integrated therapy was associated with good engagement with and retention in treatment

4.  Integrated therapy might have more effect on people who misuse alcohol than on those who misuse drugs
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